High performance nickel cobaltite (NiCo 2 O 4 ) with ultrahigh capacitance is synthesized by a facile sol-gel process and then calcined at 300 • C. The structure and morphology is characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscope (TEM), and nitrogen adsorption/desorption experiments. A mesoporous structure with high specific surface area is obtained. Electrochemical properties are investigated by cyclic voltammetry (CV), galvanostatic charge/discharge, and electrochemical impedance spectroscopy (EIS). The NiCo 2 O 4 exhibits excellent electrochemical performance. The highest specific capacitance of 1128 F g −1 is achieved at a current density of 5 mA cm −2 and 92.5% of the initial specific capacitance remained after 1000 cycles. NiCo 2 O 4 prepared by this scale-able route could be a promising electrode material for electrochemical capacitors. 23 In a typical process, 0.225 g Ni(NO 3 ) 2 · 6H 2 O and 0.37 g 96 CoCl 2 · 6H 2 O were dissolved in 2.5 mL ethanol and stirred for 5 min, 97 then 2.0 g propylene oxide was added and the mixture was stirred 98 at room temperature (25
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37
As a typical metal oxide electrode material, RuO 2 has a high capac-38 itance, reversible charge/discharge features, and good electrical con-39 ductivity, all of which make it the focus of research and development
40
of supercapacitors having the potential to achieve higher energy and ing a modified version of the procedure described in a previous 95 report. 23 In a typical process, 0.225 g Ni(NO 3 ) 2 · 6H 2 O and 0.37 g 96 CoCl 2 · 6H 2 O were dissolved in 2.5 mL ethanol and stirred for 5 min, 97 then 2.0 g propylene oxide was added and the mixture was stirred 98 at room temperature (25
• C) for another 12 h. The resulting solution 99 was then stirred at 75
• C to promote gelation. The product was dried 100 at 60
• C for 12 h then heated in an air atmosphere at 200, 250, 300, 101 or 350
• C for 5 h. The resulting samples were washed with ethanol 102 and distilled water several times then dried at 80
• C for 12 h. 
where C m (F g −1 ) is the specific capacitance, I (A) is discharge current, 
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The surface morphology of the fabricated NiCo 2 O 4 was investi-173 gated by SEM measurement. As shown in Fig. 2a , a loosely packed 174 porous structure consisting of interconnected nanoparticles, tens of 175 nanometers in size, was clearly visible. This is in accordance with 176 
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Journal of The Electrochemical Society, 159 (7) A1-A5 (2012) A3 the results of TEM imaging shown in Fig. 2b . Fig. 2c by the transition of the redox couple Co (II)/Co (III), indicating 209 that both nickel and cobalt ions were involved in energy storage.
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Based on the results of Fig. 4a , it is evident that the CV curves of 
Conclusion
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A promising electrode material, NiCo 2 O 4 is successfully synthe-278 sized by a sol-gel process followed by calcining at 300
• C. It exhibits 279 a high specific capacitance, excellent rate capability, and good cy-280 cle stability. A high specific capacitance of 1128 F g −1 is achieved 281 at a current density of 5 mA cm −2 and 92.5% of the initial specific 282 capacitance was remained after 1000cycles. The excellent electro-283 chemical capacitive performance, low cost, and easy fabrication of 284 the as-prepared NiCo 2 O 4 render it a promising electrode material for 285 electrochemical capacitors. 
